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(54) LIQUID CRYSTAL DISPLAY PANEL AND MANUFACTURE THEREOF 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a I i quid 
crystal panel manufactured by an improved drop 
ping injection method. 

SOLUTION: This panel has a first transparent 
substrate 40, a second transparent substrate 50 
opposed to the first transparent substrate 40, 
an annular seal part 60 forming a frame shape 
surrounding a display area 30a and forming a 
flat space 61 sticking the first transparent 
substrate 40 and the second substrate 50 and 
hermetically sealed between both substrates, 
granular spacers 72 dispersed in the flat space 
61 and liquid crystal sealed in the flat space 
61. The granular spacers 72 are constituted so 
as to hardly scratch oriented films 44, 50 in 
such manner that they are in non— adhes \ on 
states to both of the first transparent 
substrate 40 and the second transparent 
substrate 50 and they are rolled in case of a 
prec i s i on pos i t i on i ng. 
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(57) [Stt] 

[ m 1 oa9Hi«4 .ok. m wwnm®. 

4 0 k*fr°i-r-i>® 2o^bjs«5 0 1 . *5MW*3 0 a 

lt ^^^(0x^.-^7 2 1 . (s^s® 6 1 mzm 
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JJSflPPSrSiart C»A S tiX v> S> & B B B k «fc «3 * 0 » 

fiv^St'fc-Sfllfi&k Lfc-Ifc £#mk1-£& B B B 3fep: 
I ffi&m 2 3 MoNifii 1 )© ^JKCingrf l> k 
^-^#ifc?Bfe B B ^)£-f 4lSk . 

lt & im i fMS^esifcarrf &xn 

k. 

gk U^d k fcWfSfc-tfciKA*^* 

[W*^.3 3 ?£ B B B tf>N I AX OlSv->igjetcJii^i-& k 

mztfffl tx . s^o^-^-^jsa^ L/cf** 

MRtfl&B. LT * 0 > Jao , Jnffe LT $> & 3§ 1 
ELBcSTPf &XSk . 

gk **t*«WEi LKZ k t^ttSffi^^ 
[|S*3g4 3 j&PbON i 0«v->iajK^in^-f & k 

*^-^#ftfc& B B B £ia£-t&xgk . 

(cana LTfc&xieig i ^"paaLLcsrrixg 

fc, 

gk £3rr&fliJ£k k r1f^k^&& B B B fe^* 
[ ftSfl 5 3 $b b bON xfiJKfcMH" 5 k 



«n8*l/ci>4* 1 <om*jm&Lk£-ffiT-r *Xgk , 

^—9-*«cM B B B ^?sToix3t-Liem i <rmm®% . £ 

#;^--F#HSRK B B B £f£^ 1 co^Bj^^ts^ig^ 
ii£-£.S>lgk. 

1 <T>Wm&JJ>zm2 crm?R^ZMi2'&fr-£X®.W& 

[|f^6 ] JKSON I j££ K> Wv^SJS(cSo^-ti>k 
x^.-^«4?S B B B ^^-ri»XSk , 

k. 

S-&t>^i»X8k tttSMi t^C k SrWaki" 
saEB^^^^^MSS^rS. 

OK*-*"*— ^«-tt?SB B B 2:. «^ffl«2-ffltf#«0^- 
;HS#»fl6tT»9. Ja-^» ?S b b b^n I^i OAV^Sft 

?gf H ON I j5J ij*v%iB«fc:iia6;UT* o . ±iett«^. 
■thXWk . 

^•«?E B B B^Si;lt$tL^Xie^ 1 0»HaHRJ:fc:IS2oa 

B^E^Mia-^^^^ k 2 (m*m®.*w#m 

gk^*-ri««k L^^ k £#®k-r&7£ B B B ifej^* 
[ft*^8 3 ?£b b b <ON I ^iJ: 0 «v^SB0Et JolKrf £ k 
**-1f#tBMB£#JK'*"*Xgfc . 

?g B B B ON I .^i 0 WV*ia*t=2n«&l>t*4* l <0S!»E 

«_btc?rF-ri»xsk . 
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±im& £ tuz&vtx^—isnmA z m&iz t T<$m 

as 2 osbjisse £ sfe^-t*- ft t guztm 2 co^jsm 
zmzimco ? b* v ^-fj^iiizm o^ftizmfr Lxmrn-^h 
itt&JMbtH'thmfSLb i.tiztzmkt'fhmi'B 

too o 1 ] 

-eoK3t^£lc« 0 . mz. ®Jk$tifcWF&XmzJ: 
[00 02] 

Ts ffltfBj& s StA3:h.*£ISU: . & B B B # J &A£:ftft&AP 
f^^t^l, *33l#LT& B B B 2r-LKaAPJ: 

tz. L*>>U iOjtSSfASfcJitff. SAtfHASih. 

[0003] £tf>|3JH£JWS*"*-4»3fcfrifci: tT. STF 
&A&#tt*£:h.TV*4. iST&A&li. &AP2r*£g 

Z<nWF&X&lz£td£. mikZMX-tZ 

[ 0 0 0 4 ] 0 9 ti. &3|tc0jirF&Aj£C J: ft^St^ 
/t*7KJMBt^ffiSr*r. 5&*\ RH (A) . (B) (C 
^■TJ; dfc. — *>»9B0K1 OKStUT. 
^— 9-1 1 ttWPU Jl«fcUTa«^-lM 1 
•Tft. &m- hWL&n&l&nt *tz % 9-1 1 

* t S^L^V->«t dCcf ft?ti6TJ>ft. *7t. PI0 

( C ) , ( D ) «k 3 aiKOifflHaiK 1 2fc:#L 
T, m\-iSMikM<oi'-;ui 3 U ?8 

b b b Sr SST-T ft . 1 4 li . JST £ ft^M-V* ft . 

[0005] IrI0 ( E ) iZTrrfX o 

UOy, FflEl 5±fc*H*-Cj8»5HHRl 2±£ 

T\ »flK 1 5 fcftvvc , BH ( F ) iZTjttZ 0 

fit, 1310 (G) t^fii^ £iXt\&L. 

LT. jSBJiffiSl 0«-ffifrl*]t*=R65l2$^T. 010' 



l^fi P 1 OO&a^-frfflO-?-^ 1 

7 tlBMI 1 2«-?-7 1 SCttLTfitE&fcrtH-ft 
S«MKI£-;h#ia 1 6£fr-5 (HH <H) ) . 
[0006] 

&Attfc J: i,^B B B^^'*/l-«0S3t*at«J:ixtf. lilT 

a> S9(B> iZTprtx o iz. mwmm 1 o oie^m i 

9±(cttRX^— 9-1 1 fcSNW*fc*>. Bl*J«tl 9<D 

£-ffth. -?-<7>gp^-^tf4.*^Tft. . 
[0007]© EtffcJ*^-"? 1 1 **»!JHfcffi 1 0 fcrg 

*LT**fc«>. mmimtt-zcobziz, mi otc^ 

ti3t. l* 1 "aei6lK20$-MO, KM 

P. 2 0 fcBf BifV^fl^i 9*2 1 **aj#T L^. 3 . s 
tz. J^a-tcioTti. iB«il'2 0^-»36*mKLTL* 
p. ?Sb b b^^n'^*V-VJ*'7-< ht-HOTNS 
?S B B B ^:^*^K7)^^li. ^BattB^tCteV^T, av« 

m o« 2 1 s.uiaf6]M 2 o aw* l^«»(cjk 

ft. ZZX\ SMi2 0tt. stfU-f 5 FITC* 9. «RS 

E[b]K2 0^-5^>?Rb b b* j }S 

H11+, 2 5<±. ?SB B B^*JST$iT^:gPf5TS>9. 
#1ffE$ilTV>&SEP{a:r*ft. 2 6!t i£it.Lf>:S5^<0 
JSftT-**. M B B B <?3«®3I^ti. *^WK8«#iTV>S 
SBffi2 5T-ti. fl&o»*fc:Jt^T±#L. rS B B B^ri/^- 
?i>hft0 2i,i. ^s^)^35^^^*5ftftiE»^or^-^-;^^^6 , 
liOA^v^^eDfc^ft. j»StThif. JBafctilfcktt* 1 

5^. ^B^r^f-^h^Ctf^^Tfti:, ^b b b^^^' 
^/Kcfer>T(±. ^IE»B#^43V^T. ^Otf^t^f-o 

t l t o . m-h . t&h ^>rr L^»ffl t . fS B B B **fcSi t 

[00083 ©- 09 ( A ) J 1 ^ < D ) iZyjk-tX 0 tZ. 
0 fc ffliO^sj^ i 2 t conmzfr 'jtztb, z cvmifflE 

* 3 ft . -fe^^sj^o a *> -v vrti&-~ij0$& 

b 4 o T 1 4 3 . HP *> . «e*^«jt^«{5:#g 9 
tf&<*£fr->tz. 

[0009] -t^T-. JLieHSt-^U^JS 
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[00 10] 

emomKb - wm i <rM9fflzt*m-thX2tvim 

[0011] »**2«0#J!H, ?R B B B ^N I 9 
ffl*t=ai*!r*-4 t &tzMWLX. ft**)*-*— 
+fc4MBtbfc««*"*— F#ffc& B B B £^j£-f4X?I2: . 

iJJ&t^-thm^t Lt:Ltii><7>T'$>h. 
[0012] ff#ia30^HJ(4, JKfiON I-jftJ: 9*u 

f #S»£b b b£ . Sr HtriWfcO >— 

$ tlSz±Mim 1 oaRSHRJ: 2 <T)^mm 2rfifa^- 

[0013] H#*4*>3MJHi» «*«)NIj*J: 

>H»3&f»«LT* 9. Jto. IbWN I AX OttuiUE 
CjnSft LT & 4±IBS 1 038?SHR±caSTi-4XS 

9HESLLU: » 2 o»H^^*<3rfr*>*Tffl!t^*>-ii^- 
iXS!:S:*r*flMtfc LfctOTfti.' 
[0014] ffi$g 5 I jftj: •? 

?#i^B B B £^j£-f-4XiMi . 

/WfcWBWLT* 9 . JLo. )S B B B ^N I AX 9»^AK 

a«on i ax >5isv^fiKfcjD^tT* o „ ±iea«x^ 
x*— 9-«^ b b b ^k^ i commmm^m^mmiz^ 



-g-^T{aa^-tH-*x§fc^^-fi.it«i Lfet>o 
[ooi5] mcs%e>(n>&m*. kaon i a* o*v* 

+t=4MftLfc»lfc*-^— 9-^«S£B B B^®m^4Xgi: . 

>Ugp#9gj£ UT ft 4 HI 1 03S?a«LJbtSrF-r *XS 
fc, ^4*x^-^ik7g B B B 3£p*?irF$ix^±l£^l^ 

qanLLtcji. 2 owfBjisisi £ afa-g-***- & t mzma 2 

4. 

[0016] IW&5I7 <7)»Bjii: N ?S B B B ^N I jSi 0«V% 
tplzft&i L fcttftx^— 9-^ijc^ B B B ^B^-r 4XHfc „ 

fcjD^LTS)4lll^BJ*fiLhtJi§T-r4XSt, ?g 

fc:«« s itb&tzmetwm $ *r jst? *i*:±!e&# 

MSC^T-^-r4XSi:. «BE4WBW*ir, XISMiS 
tc^§ix^Mm«x^-^Hfc?SB B B*^lit^ tLtllSS. 
m 1 03KB««Lhfc:JII 2 <0j§HJ*&z:S*a-£;b-£4 i * 

[0017] m?m&<r>ft,m&. i osv 

4>tc^StLfc©*X^— !f^Sic?gB B B^^-r4XSk . 

&m<omtoamzis ^t, M«^-t^MJi.t . 

?g B B Bi0N I jSJ: f3*V^aitJ=»aftLT*4Jll 1 <7)SBJS 
flLhfciBT-rSXSi: . ?&Pb<0N I AX 0 W^flUEfcHn 
Sft LT J> •? , _t.E¥i«x^-ir^fffKB B B^?ST$iTy>:± 
fgjg 1 co^sj««& » 3E5^ffiM^-^4*C^S» 

2itx^2ftfz±mm^-^ttmR&z:sm 1 <o 
^©«x^-^«c?SB B 3 ^Si B .^i r^-r 4xst . 
x^— 9-^fjrfRB B B*^tt$ix^±iEm l oaraHBLhte 

m2 o®Bj^^aia-&r.^4 1 mzum 2 <rm*msL 

lH-4XStS:^4fll«t Lfct^>Tft4. 
[0018] 

m.7rmz x-^rwrnz titzmikm^j 3 0 commz 
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tit. flGfcLTV**. 

[0019] 'lU&5&**fl'3 oil. y-vj^o 

•i>. «4«jj*'**A'3 0ii. ffin&K/t^JUtftS 1 
b . C OfSffifcIS D ftltT J) £> 3 2 Xtf iti 

*HWI*K3 3 2: J:9**. 

[0020] 7JHMBIGK3 211. X^WDS«34 
SrlTU ffl3tffl{«Bfc«3 3ll. YM£0^ft35^ 

£S 1 cr>Wmm.4 0 2 £>MS H J1£« 5 0 b. 

3 0 a ^ Htr«mWMfca!<^©BtMROi'-/WB 6 0 
b . tt**^— 9-##SBEb b b 7 0 1 «fc 0 =6r h . 
[0021] mi ^ H J*^4 011. H^yMA 1 <os 
rain. JIRfc. *7-7-(M4 2, ITOBta^fci** 
(6]m® 4 3 . Iil»Jffi4 4 SWAT'S) & . 4 5 1112 
[6]^4 4O7t*y^(nI^-r^EPT'J>0. X^rfilT* 

l~. TFT. HW^U5'(/'. y— >\ 
BSCS (£*U->£* fc*ytTFT5 1 fcv^d ) . El4 
ffi!5 2r*-f&«j£T'&S. 5 3ttEfoK5 2<07bV 
y^Sr^H-^cWT'*'?. Y^ftrC&S. _hiEi£r*]JK4 
4 . 5 2 It. ftfcBAfc^aJ&ZfctfiM 5 KXOBAIl 

[00 22] y-;^6 0ll f l^B^Sf4 0i:g 
2 COW&fc 5 0 t <7)mi~fc^~Z . ffi^fcS* L-T J> 
•3. mi03S B JSS:4 0 i: m2<7)MvfmM 50h £t£^ 
LT^4. :«0y-/«6 0li. IS 1 05§ B JHS=K4 0 fc 
*2^^^fcOlBfc^3ilrti«¥fc2&RI6 1 £J£ 

[0023] &tt*t— 9-#b*?8 b b b7 0 la. ±K*>0PP 
6 1 rt£ £#>T <^£> . i<?)^£^^--9-»Bfc?Se B B 
7 Oil. >';^a^OS§2 L I -4 7 9 2«SI? 1 
IC. 0. 1 wt%(7)m^X-m.^inf^\=fM.WSi^7 

[0024] <£lz . JhJEflSJS^ffisl^^*' 1 '** 3 1 

3. A*m$\sxmwt&. 

( 1 ) 5fe-f. tt^^-lT*IHWBWaai8 0«rff 
? . tSJSit-^ 9 0 fcs©&«Si¥ilS9 1 t«8W«# 

7 9 2<m&7 1 zrA*l. *Jl|=r**i*tf>7? VfrKG 

mmmm<r>tm^— v 722-0. 1 w t %om*ta 

tlXm-S-th . ?Sb b b7 1 ON I £13 9 1 'CX'hh . 

[0025] irr, n i .stii. ?£ B B B 7 1 *-?t 



tr-y ^<7)«®lrS!±>^ i: . ?£ B B B 7 1 <9l£Jg#S3tCiR r 
(OHS) tlot^f. XpX. ittVW8tV=Jl> 

m^y\z-)\'TJi'3-Ji>JMBftiz}t^x&&im.i\ 

Ztttb. 9-7 211. ^UPKt'-;HR^K 

[0 0 26] «I<7>f£. 16Sfeb-^9 0fc.J: , 3. fe B B 7 1 
£N lj£J: OTStvffiiK. Pi-lfi 0 ox^ioStf-SfcS 

ic. s«8H» j m 9 1 k * o . *i^dsa¥2- 1 i^^kt 

o T . ttflE*HS < 7 2 L 

fc| B tt**-'9-4MWKA 9 3 . ig^iSM^ 

9 3 T LC rffltli 1 0 O.-Ctcff.oTfc 

<. 

[ o o 2 7 ] £ zx\ m^ B 7 i tottflbwsv^i t . 

$ Z t . 9" 7 2 #*<gm U:<i^t 

lei 1 ?, e*^^— »f^ B 4?g B 3 B 9 3li:. fett^^.— 9-7 

( 2 ) 8«^- 9-^tir?g B B B ffiTX§8 1 a . 
[0028] 5 b'>^*{!Pl£ iX/viffir6]^4 4 ±ld . 

«t«3 o a ^m^x-mmm^m^mmk^-^ 

9 5*^fig;tTJ>i.miO@BJ««4 0«r. Jn®i«9 6 
f'gO* -y b 7V- h 9 6 aJttce.-tfT . SI 1 OS B >1*« 
4 0 zrinSftL. K 1 commmm4 0^i5ST s ?r . *& b b b 
7 1 <0N I j£J O^^iSLg. Wi-lfl 0 O-Cifi.. 
[0029] -LEt"-* ^^^-9-9 2$:ffiffiLT, Jn^$ 
ft-T^SST. 1 commute 4 0(^Sf«3 0 a±lc. ± 
ffiOfit^x^.— 9-^«S?g B B B9 3 5: . -fe^JWciBtfe(MI 

mrsfpAfj-h Lxmr-tz, ■tzfrmzmtK.igw&b 

■o. S B B B 3iP^ffl^3 0 a OPiOgfcfrlc «t 5 

[0 0 30] £C1T-. »l<05fflH*«4 0<?5a«T' 
s 3^. ?S B B B 7 1 <7)N I ,£i 0 !§V^?aS. ^±13* 1 o o-c 

12(61184 4®o -o?S b b b * j jST ? iTJtSHtttc . *4hW«8 

[0031 ]© 9-^b4tS b b b 9 311. JSIO 

^BJSK4 0±lcST$ix^mt?g B B B 7 1 (ON I jSi 0 

J^>. H5IC^i-«J:^ (=. ^lcO^ B Jia«4 0<7)l£(6jM4 
4±lc?@T$il7t?g B 3 B ?g9 7cortiiX^a 111. 8* -9 
' b . m 1 tfDjt B J3*1K4 0 *rM?Si: tTt^^B^cO 
i^fL«a2 (18* -2 0- ) KJt^T/hS^. £ixl' 
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[0032] ( 3 ) fZttX^-y-'frm&i't&lfZM 8 2 
Z'ifd . mZx^—VftffiSigb 9 3 tfffiTZtitzm 1 <T) 
3£-BJiSS4 0£*-y hTU— t- 9 6 aiKgH^TMfeL 

gat* t 1 x\ m i o^b»«4 o z&mzm\Zi£& 
[00 3 3] tmtm^immtizxr,. *£ b b b jS9 7<o 

T\ ?Sb b b}S9 7«0igI* ? N I jSi OiSV^SSMSttril.. 
l,^^ixi). 9 7 ^MSI*!^ £>ti& , S 

^^-•9-^?8[e s B9 3 #*m i <omwmfa4 ocomTm 
®3o &<,z&&>o . fMfcx^-i^ii^BSfJg^ s**^ 

[0O343 irT, tSbIjSS 9 7 <0«ffl5S:*)#© 4>iut 
dtt:J:-o T?3«x^-^#a*?&F B 9 3 t # (c 

?S B B aflffl9 8{cfe^T, a«^^-^7 2J4%-fc#tt 
[0035]^> xft- SH^LTJ&ftrSyf J: 3 

( 4 ) #£irai8 3Z<no. w^^-^wm^aWSi 
9 s jwftfcsfufcjii i <r>mm&fc4 o „ a^x^— 0 

[ 0 0 3 6 3 ( 2 0-C) C*T 

^iP UT t . I4tt^^— 9-*«JBU»aiiil 9 8 iZ^X 
li. fg B B B ?S9 7cOB2|6]i]I4 4 «^4-JHBSW3<0flUBT 
fcoT. MS9 7<0jra#«»^4^*#jB*$«&' k -> 

fci t . y-ft®mnmm9 8\immtmtz& 

[0037] 9911 W&lzft&Zivfi:mVlX'<—V# 

mGHkBmx*h&. zzx\ iMtx^-ir^MBssaaw 

[00 38] ( 5 ) mm-^ioitJM8 4 3 . MS 
(20"C) fc*TJfctf$ilfcSll<0»!8*«4 0£*£ 

4 0r5?#itey (i^frf ) ±t:@SL- S?l2<7>jg 

hjss 5 o zx^-t&l i o i ±iz.mitxn 1 

^4 0±£^S#>-£TS;b-£-;b-£T . 
fro. 

[0039] (6) liO-^i3*lS8 5 5rtfd. MS® 
1 0 0rt*>X25l*SrfT^ *"*—?*10 1 

fcrtl/T. »2<O»«!8S«E5 0^JiSl<oa?IHHS4 0t 
BO****. 

( 7 ) *r*r yTtii LISS 6 Zfro . 



[0040] KS« 1 0 0 £*SU3Et::gBttT * - 1 <>zX 
EE 1 0 2 fci oTMEL. ^ -v rffi L iff 3 . 

( 8 ) nmmm-£ir£j:n si^no.me iz^-rx 3 
iz. m2<r>mmgM5 o^fii^^ffl^-?-^ 1 o 3 

am 1 <7>389!«&4 0 <7>&.W-£rziitffl<7)-?- ? 1 0 4 £ 
■5 0£®;frFfi]£o^®S£S:aj-rs. 77^^>Hlffl 

^1 03^^1^ B JS«4 0<7)-7-7 1 0 41CMUT 
{SlS^-^L, @7 (A) tgrridtc, ^-M^m^l 

[0 0 4 1 ] j^P 1 z-*P 2tC— ^2 
5 0^. ,^.P1 frt>&P 2 tC(6jiP-3T— it^ 
C^S-t-5.<7)T'(i : 5r<. 127 (B) iz^-fXdiz^ M 
Wz. ier6]Jl4 4<7)7b*>^(pj4 5tC& v d*"f6J^ffi 

h*>^[6l 5 4t=ieo*mifc:SSffl?-frT . »BOj£P 2 
tPJ*> Li6T . *P 1 #^P 2 §c£iT.S . 
[0042] ( 8 ) ^f-^3?J*XS 8 8 £fr -3 . Wjkm 
1^30a^UV7.f/^ T"7X^f V^' LtlVimx\ W\- 
1^7000 Du/cmz § XTSmth . i fL(C J: "9 s 

[0043 ] ic7>m. iMRcjetT. ■ y'^ 

[0044]© 9-7 2(4. HI. m2<?Wg 

SfiM)btII 8 7 (cfc vvr . n e (c^-f J; 3 ^ 
2<7M*mfo 5 0 fc # 

a(6jR44. 5 3fcJ4. fll , 5^T'ii=Sr<. 0 
7 i. . HE3&« i)«1.0 7li, BffB^U^T* 0 . 
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